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(54) Absorbent structure comprising an upper layer and a lower layer of absorbent gelling material 
particles and method of making such a structure 



(57) The invention relates to an absorbent structure 
having a first layer which forms a mixture of absorbent 
gelling material particles and fibers, and a second layer 
comprising liquid-permeable substrate and absorbent 
gelling material particles attached to said substrate thus 
forming a laminate. 

The weight of the absorbent gelling material parti- 
cles in the mixed layer is not more than 70 percent, pref- 
erably not more than 60 percent of the weight of the 
mixed layer. The combined weight of absorbent gelling 
material particles attached to the substrate and in the 
mixed layer is at least 80 percent, preferably at least 140 
percent of the weight of fibers in the mixed layer. 



The laminate can be located on top of the mixed 
layer and comprises an acquisition zone of low basis 
weight of absorbent gelling material particles. The lami- 
nate may also be located below the mixed layer. 

The invention also relates to a method for making 
such a structure by combining the mixed layer and the 
laminate. 

The structure according to the invention fixes the 
position of the absorbent gelling material particles during 
formation and use, and provides rapid acquisition of liq- 
uids into the structure. The structure according to the 
invention is relatively thin while maintaining a sufficient 
absorbent capacity. 
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Description 

Field of the Invention 

The invention relates to an absorbent structure com- s 
prising an upper layer and a lower layer each layer com- 
prising absorbent gelling material particles. 

The invention also relates to an absorbent structure 
comprising an upper layer and a lower layer, each layer 
comprising absorbent gelling material particles, the 10 
upper layer comprising an acquisition zone and a storage 
zone, the average basis weight of absorbent gelling 
material particles in the acquisition zone being lower 
than the average basis weight of the absorbent gelling 
material particles in the storage zone, wherein the lower is 
layer comprises a mixture of absorbent gelling material 
particles and fbers. 

The invention furthermore relates to a method for 
making such an absorbent structure. 

20 

Background of the Invention 

From WO 94/02092 (Coles) a sanitary napkin is 
known having a core which is comprised of a layer of 
absorbent gelling material sandwiched between two tis- 25 
sue layers. The layer of absorbent gelling material has a 
central acquisition zone that is substantially free of 
absorbent gelling material. The central acquisition zone 
serves to promote longitudinal spread of liquids along the 
sanitary napkin's core and to reduce side soiling. 30 

US Patent No. 5,304,161 discloses a multilayer 
absorbent structure having an upper layer comprising 
absorbent gelling material and a lower storage layer of 
absorbent gelling material. A liquid passage way is pro- 
vided in the upper layer of absorbent gelling material 35 
such that the upper and lower layers are in fluid commu- 
nication. The upper layer may be comprised of two sep- 
arate strips of absorbent gelling material. 

US Patent No's 4,988,344 and 4,988,345 (Reising) 
and W092/11831 (Feist) disclose absorbent articles 40 
having an upper layer comprising absorbent gelling 
material overlying a lower layer of absorbent gelling 
material. A liquid acquisition aperture is provided in the 
upper layer. 

From DE-A-26 36 899 (Unilever) a multilayer sani- 45 
tary napkin is known comprising three layers of absorb- 
ent gelling material. Each layer of absorbent gelling 
material is sandwiched between two tissue layers. The 
layers of absorbent gelling material are attached to the 
tissue layers in a striped pattern to promote longitudinal so 
spread of liquids and to improve vertical uptake of liquid 
into the lower layers of the sanitary napkin. 

In absorbent articles that comprise a mixture of 
absorbent gelling material particles and fbers, as 
described in US patent No. 4,61 0,678 (Weisman), it has ss 
been found that at relatively high concentrations of 
absorbent gelling material particles, for instance above 
about 60 % by weight of the mixture, the particles tend 
to separate from the fibers and collect in the lowest point 



of the absorbent structure. This has the undesirable 
effect that in the parts of the absorbent structure from 
which the particles have separated, insufficient absorb- 
ent capacity is present, and that liquids can be squeezed 
out of these parts. On the other hand, the absorbent effi- 
ciency and liquid- handling properties of the absorbent 
structure are reduced in those areas where the absorb- 
ent geiiing material particles have collected and where 
very high local concentrations and basis weights of par- 
ticles are present 

Furthermore, during formation of absorbent prod- 
ucts having a relatively high concentration of absorbent 
gelling particles mixed into the fiber matrix, 
the particles that separate from the f ber matrix can con- 
taminate the diaper forming equipment, especially the 
laydown screens on which the absorbent structures are 
formed, but also other equipment such as for instance 
the knifes for cutting side notches in the topsheet and 
backshet of an absorbent product 

Another negative effect of relatively high concentra- 
tions of absorbent gelling material, is that so called 'gel 
blocking' may occur. When the absorbent gelling mate- 
rial particles swell upon being wetted, they will expand 
into the void spaces between the fbers and will form a 
resistance for liquids flowing into the absorbent core On 
the other hand, a high concentration of absorbent gelling 
material in the absorbent product is desirable to effec- 
tively contain the absorbed liquids and to prevent these 
liquids from traveling back to the topsheet of the absorb- 
ent product Problems with gel blocking of the absorbent 
gelling materials have been reduced by varying the 
chemical composition of the absorbent gelling materials, 
such as for instance disclosed in US application No. 
08/219066 (Goldman) filed on March 29,1994 or in US 
patent Re. 32,649 (Brandt). However, increased resist- 
ance of the absorbent gelling materials to gel blocking is 
often gained at a cost of reduced absorbent capacity of 
such absorbent gelling materials. 

It is an object of the present invention to provide an 
absorbent structure comprising a mixture of absorbent 
fbers and a relatively large amount of absorbent gelling 
material . 

It is a further object of the invention to provide an 
absorbent structure wherein the position of the absorb- 
ent gelling material, in its dry state, is fixed during pro- 
duction and use. 

It is another object of the present invention to provide 
an absorbent structure which effectively absorbs liquids 
without adverse effects of gel blocking. 

It is again another object of the invention to provide 
an absorbent structure which has a relatively low caliper 
and a sufficient theoretical average basis capacity. 

It is again a further object of the invention to provide 
an absorbent structure that allows rapid acquisition of liq- 
uids deposited onto the structure and which remains per- 
meable to liquids in its wet state. 

It is also an object of the invention to provide an 
absorbent structure which stores liquids away from the 
user and which maintains a dry user-feeing side. 
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It is another object of the invention to provide a 
method of making an absorbent structure wherein the 
position of the absorbent gelling material can be easily 
controlled and wherein contamination by loose absorb- 
ent gelling material particles is reduced. 5 

Summary of the Invention 

An absorbent structure according to the invention 
comprises an upper layer having a substrate and absorb- 
ent gelling material particles attached to said substrate. 
Below the substrate, a lower layer is positioned which 
lower layer comprises a mixture of fibers and absorbent 
gelling material particles. In the upper layer an acquisi- 
tion zone is provided which comprises a relatively low 
average basis weight of absorbent gelling material par- 
ticles, the acquisition zone preferably being free of 
absorbent gelling material particles. Through the acqui- 
sition zone, liquids will be able to quickly enter into the 
absorbent structure where they can be absorbed by the 
lower layer which functions as a storage layer. 

The weight of the absorbent gelling material parti- 
cles in the mixed lower layer is not more than 70% f pref- 
erably not more than 60 % of the weight of the mixed 
lower layer, the combined weight of absorbent gelling 
material particles in the upper layer and the mixed lower 
layer being at least 80 percent, preferably at least 140 
percent of the weight of fibers in the mixed lower layer. 

By attaching a number of absorbent gelling material 
particles to a substrate in a separate layer overlying the 
lower layer of mixed fibers and absorbent gelling mate- 
rial, a high total concentration of absorbent gelling mate- 
rial particles can be achieved in the absorbent structure. 
By positioning part of the absorbent gelling material par- 
ticles in the upper layer, the concentration of the absorb- 
ent gelling material particles in the mixed layer can 
remain at a low enough level at which bonding of the 
majority of the particles in their dry state in the fiber 
matrix is still possible. Hence sifting of the absorbent gel- 
ling material particles from the lower layer is prevented 
while maintaining a sufficiently high amount of absorbent 
gelling material in the absorbent structure to obtain a suf- 
ficient absorbent capacity per unit area (also called 
"average basis capacity"). 

Attachment of the particles to the substrate in the 
upper layer prevents migration of the absorbent gelling 
material particles from that layer and accurately fixes the 
horizontal and vertical position of the absorbent gelling 
material particles in the absorbent structure. By attach- 
ing the particles to the substrate, they can be positioned 
i n the upper part of the mixed layer of fibers and particles, 
without sifting under the influence of gravity to the bottom 
or to the end parts of the mixed layer. 

The presence of the layer of absorbent gelling mate- 
rial particles on the user-facing side of the structure, will 
help in maintaining a dry user side and prevents liquids 
from migrating back to the user. To prevent liquid from 
pooling on top of the upper layer of absorbent gelling 
material particles, the acquisition zone is provided in the 



layer of particles. Through the acquisition zone liquids 
are able to quickly enter into the absorbent structure. The 
presence of the acquisition zone ensures that gushes of 
liquids are rapidly absorbed and prevents the gushes 
from flowing off the user facing side of the absorbent 
structure and from causing soiling. Due to the relatively 
low concentration of absorbent gelling material particles 
in the mixed layer, the liquids can be absorbed by that 
layer without negative effects of gel blocking. 

Furthermore, during formation of the absorbent 
structure, the layer comprising the mixture of fibers and 
absorbent gelling material particles can be formed sub- 
stantially without absorbent gelling material particles sift- 
ing out of this layer. During formation of an absorbent 
article comprising an absorbent structure according to 
the invention, vigorous movement of the mixed layer 
takes place, for instance on lay-down of the fibers and 
absorbent gelling material particles, on folding or during 
the packing stage. During these operations it is essential 
that the absorbent gelling material particles remain 
immobilised both for the mixed layer and for the substrate 
layer of the absorbent structure. 

In the process of forming an absorbent structure 
according to the invention, the absorbent gelling material 
particles in the mixed layer are attached to the fibers in 
their dry state at relatively low concentrations. To the 
substrate layer, the absorbent gelling material particles 
are attached for instance by wet compression or adhe- 
sive attachment. Alternatively, the absorbent gelling 
material particles that are attached to the substrate can 
be mutually connected by interparticle crosslink bonds, 
as described in US patent no. 5,180,622 (Berg), U.S. pat- 
ent no. 5,102,597 (Roe et al), and US application no. 
07/955635 (Rezai) and can be connected to the sub- 
strate by an interparticle crosslink agent as described in 
US application no. 08/142258 (Hseuh). The layer com- 
prising the substrate and the absorbent gelling material 
particles may be formed during the production process 
of an absorbent article, or may be pre-formed and may 
be supplied during the production process of an absorb- 
ent article from a storage roll. The mixed layer and the 
substrate carrying the particles are combined to form the 
absorbent structure. 

In the mixed layer of fibers and absorbent gelling 
material particles, the particles can be distributed uni- 
formly throughout the layer, or may be distributed at con- 
centrations which vary throughout the thickness of the 
layer, as for instance described in EP-A-0 198 683 
(Duenk). Preferably the mixed layer forms at least a part 
of a continuous matrix of airlaid fibers, the lower part of 
which is substantially free of absorbent gelling material 
particles. Such a lower part of the fibrous matrix, sub- 
stantially free of absorbent gelling material particles is 
also referred to as a "dusting layer" and is used in absorb- 
ent structures which are made by airlaying, to prevent 
the absorbent gelling material particles from contaminat- 
ing the laydown screen. 

The concentration of absorbent gelling material in 
the "mixed layer" may vary along the horizontal dimen- 
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sions of the mixed layer. For instance, the concentration 
of the absorbent gelling material particles may be varied 
along the length of the mixed layer to tailor the absorbent 
structure to users of a specific gender. Furthermore, the 
concentration of the particles may also vary along the 
dimension of the transverse center line (the width) of the 
mixed layer to provide an acquisition zone in the mixed 
layer. 

For the purpose of the present invention, "the mixed 
layer" is defined as the volume of a fibrous matrix com- 
prising both fibers and a substantially non-zero amount 
of absorbent gelling material particles. The "mixed layer" 
excludes the dusting layer and other layers in which no 
absorbent gelling material particles are comprised. 

The average basis weight of the absorbent gelling 
particles that are connected to the substrate in the stor- 
age zone is at least 25 g/m 2 , preferably at least 40 g/m 2 . 
The average basis weight of the absorbent gelling parti- 
cles in the acquisition zone is lower than 25 g/m 2 , and is 
preferably substantially zero. 

With "average basis weight" of the absorbent gelling 
material particles in the acquisition zone or in the storage 
zone, is meant the total amount of absorbent gelling 
material particles in each zone, divided by the surface 
area of the zone. 

The acquisition zone is preferably formed by a stripe 
of about 2 to 5 cm in width, but can be of oval or rectan- 
gular shape, or can comprise a number of circles, 
squares or any other pattern. 

An alternative embodiment of an absorbent struc- 
ture according to the invention is characterised in that 
the mixed layer of fibers and particles overlies a lower 
layer, the lower layer comprising a substrate to which the 
absorbent gelling material particles are attached. In this 
case, the layer of particles in the lower layer can be 
homogeneously distributed across the surface of the 
substrate, or can comprise an acquisition zone or a 
striped pattern. A high concentration of absorbent gelling 
particles in the lower layer of the absorbent structure will 
retain liquids at the position which is furthest from the 
wearer in use. The substrate can act as a cushioning 
layer between the absorbent gelling material particles 
and a liquid impermeable backsheet that can be used in 
combination with the absorbent structure, so that the 
absorbent gelling material particles do not penetrate 
through the backsheet. 

Again alternatively, the mixed layer can be encased 
between an ipper substrate and a lower substrate, each 
substrate comprising absorbent gelling material parti- 
cles. The substrates of the upper and lower layer can be 
separate materials, or can be formed by a single piece 
of material, which is wrapped around the mixed layer of 
fibers and particles. 

The absorbent structure according to the invention 
can be made of a surprisingly small caliper while still 
maintaining a sufficient absorbent average basis capac- 
ity of at least 0.5 ml/cm 2 , preferably at least 0.6 ml/cm 2 . 
A test for measuring the basis capacity has been 
described in detail in European patent application no. 



933051 50.0 (attorney's docket CM 580) and in European 
application no. 93309614.1 (attorney's docket CM 643). 
In the test described in the earlier mentioned European 
patent applications, the absorbent capacity is measured 

5 for a multilayer structure. For each layer separately, the 
amount of liquid (in grams) is determined that is 
absorbed per unit area of the layer. The absorbent 
capacity of the whole multilayer structure is given by the 
sum of the absorbent capacities of each individual layer, 

to and is because of this summation of separately meas- 
ured basis capacities also referred to as the "theoretical 
average basis capacity". 

The caliper of the absorbent article comprising the 
absorbent structure according to the invention is below 

75 8.4 cm (3.3 inch) in a stack height test, wherein 10 bi- 
folded absorbent structures are compressed under a 
load 800 kg for 3 seconds. The stack height test has been 
described in detail in European application number 
93305150.0. 

20 

Brief Description pf the Drawings 

The invention will be described in detail with refer- 
ence to the accompanying drawings. In the drawings: 

25 

Figure 1 shows a top view of an absorbent structure 
according to the invention, 
Figures 2 and 3 respectively show a transverse 
cross-sectional view and a longitudinal cross-sec- 

30 tional view of the absorbent structure of figure 1, 
wherein the laminate is positioned at the user-facing 
side of the absorbent structure, 
Figures 4 and 5 respectively show a transverse 
cross-sectional view and a longitudinal cross-sec- 

35 tional view of the absorbent structure of figure 1 , 
wherein the laminate is positioned at the backsheet- 
facing side of the absorbent structure, 
Figure 6 shows a schematic transverse cross-sec- 
tional view of an absorbent article comprising an 

40 absorbent structure according to the invention which 
includes a dusting layer, 

Figure 7 shows a partially cut-away plan view of an 
absorbent article. 

Figure 8 shows a longitudinal cross-sectional view 
45 of an embodiment of an absorbent article compris- 
ing an absorbent structure, 
Figure 9 shows a transverse cross-sectional view of 
the absorbent article of figure 8, 
Figure 10 shows a top view of the absorbent article 
so of figures 8 and 9, 

Figures 11 to 14 show transverse cross-sectional 
views of further embodiments of absorbent struc- 
tures according to the invention, and 
Figure 15 schematically shows a production line for 
55 forming absorbent articles comprising an absoibent 
structure according to the invention. 
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Detailed Description of the Invention 

As used herein, the term "absorbent article" refers 
to devices which absorb and contain body exudates, 
and, more specifically, refers to devices which are placed 
against or in proximity to the body of the wearer to absorb 
and contain the various exudates discharged from the 
body. The term "disposable" is used herein to describe 
absorbent articles which are not intended to be laun- 
dered or otherwise restored or reused as an absorbent 
article (i.e., they are intended to be discarded after a sin- 
gle use and, preferably, to be recycled, composted or oth- 
erwise disposed of in an environmentally compatible 
manner). A "unitary" absorbent article refers to absorb- 
ent articles which are formed of separate parts united 
together to form a coordinated entity so that they do not 
require separate manipulative parts like a separate 
holder and liner. A preferred embodiment of an absorb- 
ent article of the present invention is the unitary dispos- 
able absorbent article, diaper 20, shown in figure 7. As 
used herein, the term "diaper" refers to an absorbent arti- 
cle generally worn by infants and incontinent persons 
that is worn about the lower torso of the wearer. It should 
be understood, however, that the present invention is 
also applicable to other absorbent articles such as incon- 
tinent briefs, incontinent undergarments, diaper holders 
and liners, training pants, pull-on diapers, feminine 
hygiene garments such as sanitary napkins, and the like. 

Figure 1 shows a plan view of an absorbent structure 

I, comprising storage zones 13,13* and central acquisi- 
tion zone 11. Figures 2 and 3 show a cross-sectional 
view of the absorbent structure 1 along the transverse 
center line 16 and the longitudinal center line 17 respec- 
tively. The absorbent structure comprises an upper layer 
3 and a lower layer 5. The upper layer 3 comprises a 
substrate 7 and a layer of absorbent gelling material par- 
ticles 9 attached to the substrate 7. The combination of 
the substrate 7 and the absorbent gelling material parti- 
cles attached thereto is also referred to as a "laminate". 
The upper layer 3 comprises a central acquisition zone 
1 1 and a storage zone 13,13' bordering the acquisition 
zone 1 1 on either side. The average basis weight of the 
absorbent gelling material particles 7 in the acquisition 
zone is relatively low compared to the average basis 
weight of the absorbent gelling material particles in the 
storage zone 13,13*. Preferably no absorbent gelling 
material particles are comprised in the acquisition zone 

II. The storage zone 13,13' can comprise an average 
basis weight of absorbent gelling material particles of 
more than 25 g/m2, preferably more than 40g/m2 the 
average basis weight of the particles in the acquisition 
zone 1 1 being below 25g/m2. 

The lower layer 5 comprises a mixture of absorbent 
gelling material particles and fibers, which may be cellu- 
lose fluff pulp, synthetic fibers, or combinations thereof. 
The lower layer 5 is preferably formed by air laying. The 
upper layer 3 is preferably placed on top of the lower layer 
5 in such a manner that the absorbent gelling material 
particles 9 are comprised between the substrate 7 and 



the lower layer 5. The substrate 7 prevents the absorbent 
gelling material particles, if they become detached from 
the substrate, to migrate to the user-facing side 1 5 of the 
structure 1 and prevents the particles from contacting the 

5 skin of the user. 

Figures 4 and 5 show cross-sectional views along 
the transverse centerline 16 and the longitudinal center 
line 17 of an embodiment of the absorbent structure 
wherein the laminate 3 is located below the mixed layer 

w 5. The layer of absorbent gelling material particles 9 is 
uniformly distributed across the substrate 7. When 
desired, stripes, channels or other variations in the basis 
weight of the absorbent gelling material particles in the 
laminate 3 may be applied. 

75 Figure 6 shows a schematic cross-sectional view of 
a preferred embodiment of an absorbent article 20 com- 
prising an absorbent structure 1 according to the inven- 
tion. The absorbent structure 1 is encased between a 
liquid permeable topsheet 21 and a liquid-impermeable 

20 backsheet 23. 

The topsheet 

The topsheet 21 is positioned adjacent the body-fac- 

25 ing surface 15 of the absorbent structure, or core, 1 and 
is preferably joined thereto and to the backsheet 23 by 
attachment means (not shown) such as those well 
known in the art. Suitable attachment means are 
described with respect to joining the backsheet 23 to the 

30 absorbent structure 1 . As used herein, the term "joined" 
encompasses configurations whereby an element is 
directly secured to the other element by affixing the ele- 
ment directly to the other element, and configurations 
whereby the element is indirectly secured to the other 

35 element by affixing the element to intermediate mem- 
bers) which in turn are affixed to the other element. In 
a preferred embodiment of the present invention, the top- 
sheet 21 and the backsheet 23 are joined directly to each 
other in the periphery of the absorbent article 20 and are 

40 indirectly joined together by directly joining them to the 
absorbent structure 1 by the attachment means (not 
shown). 

The topsheet 21 is compliant, soft feeling, and 
non-irritating to the wearer's skin. Further, the topsheet 
45 21 is liquid pervious permitting liquids (e.g., urine) to 
readily penetrate through its thickness. A suitable top- 
sheet may be manufactured from a wide range of mate- 
rials, such as porous foams; reticulated foams; apertured 
plastic films; or woven or nonwoven webs of natural fib- 
so ers (e.g., wood or cotton fibers), synthetic fibers (e.g., 
polyester or polypropylene fibers), or a combination of 
natural and synthetic fibers. Preferably, the topsheet 21 
is made of a hydrophobic material to isolate the wearer's 
skin from liquids contained in the absorbent core 1 . Pref- 
55 erably the topsheet is coated with a hydrophilic coating 
which is washed off the topsheet after being wetted. 
There are a number of manufacturing techniques which 
may be used to manufacture the topsheet 21 . For exam- 
ple, the topsheet 21 may be a nonwoven web of fibers 
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spunbonded, carded, wet-laid, meltblown, hydroentan- 
gled, combinations of the above, or the like. A preferred 
topsheet is carded and thermally bonded by means well 
known to those skilled in the fabrics art. A preferred top- 
sheet comprises a web of staple length polypropylene 
fibers such as is manufactured by Veratec, Inc., a Divi- 
sion of International Paper Company, of Walpole, Mas- 
sachusetts under the designation P-6. 

The backsheet 

The backsheet 23 is positioned adjacent the gar- 
ment surface of the absorbent structure 1 and is prefer- 
ably joined thereto by attachment means (not shown) 
such as those well known in the art. For example, the 
backsheet 23 may be secured to the absoibent structure 
1 by a uniform continuous layer of adhesive, a patterned 
layer of adhesive, or an array of separate lines, spirals, 
or spots of adhesive. Adhesives which have been found 
to be satisfactory are manufactured by H. B. Fuller Com- 
pany of St. Paul, Minnesota and marketed as HL-1258. 
The attachment means will preferably comprise an open 
pattern network of filaments of adhesive as is disclosed 
in U.S. Patent 4,573,986 entitled "Disposable Waste- 
Containment Garment", which issued to Minetola et al. 
on March 4, 1 986, more preferably several lines of adhe- 
sive filaments swirled into a spiral pattern such as is illus- 
trated by the apparatus and methods shown in U.S. 
Patent 3,911,173 issued to Sprague, Jr. on October 7, 
1975; U.S. Patent 4,785,996 issued to Ziecker, et al. on 
November 22, 1978; and U.S. Patent 4,842,666 issued 
to Werenicz on June 27, 1 989. Each of these patents are 
incorporated herein by reference. Alternatively, the 
attachment means may comprise heat bonds, pressure 
bonds, ultrasonic bonds, dynamic mechanical bonds, or 
any other suitable attachment means or combinations of 
these attachment means as are known in the art. 

The backsheet 23 is impervious to liquids (e.g.. 
urine) and is preferably manufactured from a thin plastic 
film, although other flexible liquid impervious materials 
may also be used. As used herein, the term "flexible" 
refers to materials which are compliant and will readily 
conform to the general shape and contours of the human 
body. The backsheet 23 prevents the exudates absorbed 
and contained in the absorbent structure 1 from wetting 
articles which contact the absorbent article 20 such as 
bedsheets and undergarments. The backsheet 23 may 
thus comprise a woven or nonwoven material, polymeric 
films such as thermoplastic films of polyethylene or poly- 
propylene, or composite materials such as a film-coated 
nonwoven material. Preferably, the backsheet is a ther- 
moplastic film having a thickness of from about 0.012 
mm (0.5 mil) to about 0.051 mm (2.0 mils). Particularly 
preferred materials for the backsheet include RR8220 
blown films and RR5475 cast films as manufactured by 
Tredegar Industries, Inc. of Terre Haute, IN. The back- 
sheet 23 is preferably embossed and/or matte finished 
to provide a more clothlike appearance. Further, the 
backsheet 23 may permit vapors to escape from the 



absoibent structure 1 (i.e., breathable) while still prevent- 
ing exudates from passing through the backsheet 23. 

The acquisition layer 

5 

In the embodiment of figure 6. the absorbent struc- 
ture 1 comprises an upper acquisition layer 25. The 
acquisition iayer 25 serves to quickiy coiiect iarge gushes 
of liquids and to isolate these from the body of the wearer 

10 until these liquids have been absorbed in the underlying 
layers 5,7,9. The density of the acquisition layer 25 is 
preferably between 0.02 and 0.13 g/cntf, the basis 
weight being between 50 and 500 g/rri*, depending on 
the volume of the gush that is to be taken up. A preferred 

75 material for the acquisition layer 25 is chemically stiff- 
ened cellulose material as described in EP-A-0 429 1 1 2 
(Herron) US patent no. 4,898,642 (Moore) and 
4,889,597 (Bourbon). Further useful acquisition layers 
comprise open networks of thermally bonded air laid 

20 synthetic fibers, also referred to as TBAL", as described 
in US application no 08/141,156 and EP-A- 513 148. 
Other useful materials for use as an acquisition layer are 
described in PCT application no. PCT/EP94/01814, filed 
on June 3, 1994. 

25 An important property of the acquisition layer 25 is 
its ability to maintain a sufficient void volume for liquid 
uptake, even when wet. The fibers in the layer 25 should 
be sufficiently resilient to not collapse in their wet state 
upon compression. It was found that layers having a wet 

30 compressibility of at least 5cm3g~i and a drip capacity 
of at least 10g g~ 1 can be successfully used in acquisi- 
tion layer 25. 

The wet compressibility and the drip capacity can be 
measured by the test described in detail in European 
35 application no. 93305150.0. 

Further suitable materials for the acquisition layer 
are airfelt, mixtures of airfelt and synthetic fibers or for 
instance high loft nonwovens such as produced by 
Corovin GmbH, Postfach 1107, D-31201 Peine, Ger- 
40 many under the tradename COROLOFT. 

The laminate 

The substrate layer 7 of the laminate 3 can for exam- 
45 pie be formed by a nonwoven layer or by a tissue layer 
such as BOUNTY tissue as marketed by the Procter & 
Gamble Company, or such as a high wet-strength tissue 
of a basis weight of 22.5g/m2 as produced by STREPP 
GmbH & Co, KG, D 5166 Kreuzau-Untermaubach, Ger- 
so many, under the reference NCB. Alternatively, the sub- 
strate layer 7 is formed by a three-dimensional apertured 
thermoplastic film as described in EP-A- 0 203 820 
(Curro), EP-A- 0 156 471 (Curro) and EP-A- 0 141 654 
(Koger II). Other suitable materials for forming the sub- 
55 strate layer 7 are high wet-strength nonwovens, such as 
polyolef in nonwovens. 

The absorbent gelling material particles can be 
attached to the substrate by applying a layer of adhesive 
to the substrate 7, followed by deposition of the particles 
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onto the layer of adhesive. Preferably no adhesive is 
applied to the acquisition zone 1 1 of the substrate 7, so 
that no particles are attached in that area. A relatively 
small amount of adhesive may however be applied to the 
acquisition zone to attach this zone to the underlying 5 
mixed layer for improvement of the integrity of the 
absorbent structure. A suitable adhesive is for instance 
hotmelt adhesive as produced by Findley, Roosendaal, 
the Netherlands under the reference H 2127. The adhe- 
sive can be deposited as a melt-blown film which is blown 10 
at such high air speeds that the film breaks up into an 
open network of filaments as described in US patent no. 
4,573,986 (Minetola). Alternatively, a spiral pattern of 
adhesive may be deposited to obtain a liquid-permeable 
network of adhesive filaments as described in US patent 75 
no's 3,911,173, 4,031,854, and 4,098,632 (all issued to 
Sprague). 

In a preferred embodiment, the absorbent gelling 
material paritlces are directed through a stream of adhe- 
sive prior to contacting the substrate to form adhesively 20 
coated particles. Subsequently, the adhesively coated 
particles are deposited onto the substrate. In this way 
liquid good liquid permeability of the laminate is main- 
tained, and very little blocking of liquid by the adhesive 
takes place. 25 

It is also possible to bond the absorbent gelling 
material particles without the use of an adhesive. The 
particles can be deposited onto a moist substrate 7 such 
that the particles absorb moisture on their surfaces and 
become tacky. Subsequent drying of the moist substrate 30 
7 under application of pressure, results in attachment of 
the particles 9 to the substrate 7. 

In case the particles are interconnected by applica- 
tion of an interparticle crosslink agent to form an irrter- 
partically crosslinked aggregate, the absorbent gelling 35 
material particles may be bonded to the substrate by the 
interparticle crosslink agent. This has been described in 
detail in US application no. 08/142258 (Hseuh). 

A method of forming a multilayer laminate having a 
multiplicity of tissue layers and layers of absorbent gel- 40 
ling material particles encased between the tissue lay- 
ers, is described in US patent no. 4,578,068 (Kramer). 
In this structure, the absorbent gelling material particles 
are bonded to the tissue layers substantially entirely by 
fiber entrapment. A method for depositing absorbent gel- 45 
ling material particles onto a substrate has been 
described in US patent no 4,551 ,191 (Kock). 

Preferably, the basis weight of the particles 9 in the 
storage zone 1 3, 1 3' is above 25 g/m2. In a preferred baby 
diaper 1 , the laminate 3 of the absorbent structure com- so 
prises a total of between 1 and 4 grams of absorbent 
gelling material particles, such that the combined weight 
of the absorbent gelling material particles in the laminate 
3 and in the mixed layer 5 forms at least 40 % of the 
weight of the fibers in the mixed layer 5. ss 

In the acquisition zone 1 1 , preferable no absorbent 
gelling material particles are present. Upon application 
of the absorbent gelling material particles to the sub- 
strate 7, the acquisition zone 1 1 can be maintained free 



of adhesive by selective application of adhesive to the 
substrate for instance by application of two parallel 
stripes of adhesive covering the acquisition zones 
13,13'. The adhesive can be applied by two separate 
glue nozzles, or can be applied by a single nozzle via a 
shielding element which blocks the part of the glue 
stream that is directed to the acquisition zone 1 1 . After 
depositing the absorbent gelling material particles onto 
the adhesively coated substrate 7, the particles can be 
removed from the acquisition zone 1 1 that does not com- 
prise any adhesive by directing an airstream onto the 
particles or by shaking of the substrate 7 such that the 
undetached particles fall off the substrate. 

The acquisition zone 1 1 may be formed by any pat- 
tern of open areas such as a number of channels or a 
number of circles, squares etc. As is shown in figures 8, 
9 and 1 0, the absorbent gelling material particles can be 
attached to the substrate 7 in a number of short stripes 
45. The application of the adhesive for attaching the 
absorbent gelling material particles, and the deposition 
of the absorbent gelling material particles onto the sub- 
strate can be effected by an intermittent operation of the 
glue nozzle and the absorbent gelling material applicator 
(pulsed operation). 

The mixed layer 

The mixed layer 5 may comprise any absorbent 
fibrous means which is generally compressible, conform- 
able, non-irritating to the wearer's skin, and capable of 
absorbing and retaining liquids such as urine and other 
certain body exudates. The lower layer 5 may be manu- 
factured in a wide variety of sizes and shapes (e.g., rec- 
tangular, hourglass, "T-shaped, asymmetric, etc.) and 
from a wide variety of liquid-absorbent materials com- 
monly used in disposable diapers and other absorbent 
articles such as comminuted wood pulp which is gener- 
ally referred to as airfelt. Examples of other suitable 
absorbent materials which may be used in addition to the 
fibrous material included in the layer 5 are for instance 
creped cellulose wadding; meltblown polymers including 
coform; chemically stiffened, modified or cross-linked 
cellulosic fibers; tissue including tissue wraps and tissue 
laminates; absorbent foams; absorbent sponges, etc. 
The configuration and construction of the absorbent core 
may also be varied (e.g., the absorbent core may have 
varying caliper zones, a hydrophilic gradient, a superab- 
sorbent gradient, or lower average density and lower 
average basis weight acquisition zones; or may com- 
prise one or more layers or structures). The total absorb- 
ent capacity of the absorbent structure 1 should, 
however, be compatible with the design loading and the 
intended use of the diaper 20. Further, the size and 
absorbent capacity of the absorbent structure 1 may be 
varied to accommodate wearers ranging from infants 
through adults. Exemplary mixed layers 5 are described 
in U.S. Patent 4,610,678 entitled "High-Density Absorb- 
ent Structures" issued to Weisman et al. on September 
9, 1986; U.S. Patent 4,673,402 entitled "Absorbent Arti- 
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cles With Dual-Layered Cores" issued to Weisman et a!, 
on June 16, 1987; and U.S. Patent 4,834,735, entitled 
"High Density Absorbent Members Having Lower Den- 
sity and Lower Basis Weight Acquisition Zones", issued 
to Alemany et al. on May 30, 1989. Each of these patents 
are incorporated herein by reference. 

In the embodiment as depicted in figure 6, a fibrous 
iayer 10 that is subsianiiaiiy free of absorbent getting 
material particles , also referred to as a "dusting layer", 
is located underneath the mixed layer 5. The dusting 
layer 10 and the fibrous matrix of the mixed layer 5 may 
be parts of a single homogeneous fibrous layer which 
has been formed by airlaying. However, for the purpose 
of the present invention, the dusting layer 10 is not con- 
sidered as a part of the mixed layer 5. Forming an 
absorbent core comprising a mixed layer 5 and a dusting 
layer 10 has been described in U.S. Patent 4,888,231 
entitled "Absorbent Core Having A Dusting Layer" issued 
to Angstadt on December 19, 1989. 

The absorbent gelling material particles can be 
homogeneously distributed throughout the thickness of 
the mixed layer 5. Alternatively, the mixed layer 5 may 
comprise a mixture of fibers and absorbent gelling mate- 
rial particles, more than 70% by weight of the absorbent 
gelling material in the layer 5 being located in the lower 
half of said layer. Such a gradient of density of absorbent 
gelling material particles is described in EP-A-0 198 683 
(Duenk). 

The total amount of airfett comprised in the mixed 
iayer 5 and the dusting layer 1 0, is for baby diapers suit- 
able for babies between 9 and 18 kg, typically between 
12g and 23g, preferably between 16g and 18g. In an 
embodiment of the absorbent structure as typically used 
in baby diapers, the mixed lower layer 5 typically com- 
prises a mixture of between 8 and 1 2 grams of absorbent 
gelling material particles blended with between 16 and 
1 8 grams of airfelt, such that the weight of the absorbent 
gelling material particles forms between 31% and 43 % 
of the total weight of the mixed lower layer 5. It is however 
possible to use lower amounts of absorbent gelling mate- 
rial particles in the mixed layer, which may contain 6g or 
less of absorbent gelling material particles. 

For the laminate 3 and the mixed layer 5, the weight 
of the absorbent gelling material particles may vary 
along the length or the width of the lamiate 3 or mixed 
layer 5. For instance, in an absorbent diaper especially 
adapted for boys, the majority of the absorbent gelling 
material may be located in the front half part of the lam- 
inate 3 and/or mixed layer 5. For diapers especially 
adapted for girls, the majority of the absorbent gelling 
material particles maybe located in thetwo central quad- 
rants located around the transverse centerline 16 in fig- 
ure 1 of the laminate and/or mixed layer. 

Also may the concentration of absorbent gelling 
material particles in the mixed layer be lower along a cen- 
tral longitudinal zone and higher along two longitudinal 
zones alongside the central zone, similar to the profile 
as shown in figure 1 . In this my, an extra acquisition zone 



for liquid uptake and -transport is provided in the mixed 
layer. 

The absorbent article 

5 

Figure 7 is a plan view of the absorbent article 20, 
in particular a diaper, of the present invention in its flat- 
out, uncontracted state (i.e., with elastic induced con- 
traction pulled out) with portions of the structure being 

10 cut-away to more clearly show the construction of the 
diaper 20 and with the portion of the diaper 20 which 
faces or contacts the wearer, the inner surface, oriented 
towards the viewer. As shown in figure 7, the diaper 20 
comprises a liquid pervious topsheet 21 of which a part 

75 has been cut away to show the underlying structure. The 
core 1 is comprised between the topsheet 21 and back- 
sheet 23. The diaper 20 further comprises elasticized 
side panels 30 which can elastically extend in the direc- 
tion of the transverse center line 1 6, elasticized leg cuffs 

20 32; an elastic waist feature 34; a fastening system gen- 
erally multiply designated as 36; 

Figure 7 shows a preferred embodiment of the dia- 
per 20 in which the topsheet 21 and the backsheet 23 
have length and width dimensions generally larger than 

25 those of the absorbent structure 1 . The topsheet 21 and 
the backsheet 23 extend beyond the edges of the 
absorbent structure 1 to thereby form the periphery of 
the diaper 20. While the topsheet 21 , the backsheet 23, 
and the absorbent structure 1 may be assembled in a 

30 variety of well known configurations, preferred diaper 
configurations are described generally in U.S. Patent 
3,860,003 entitled "Contractable Side Portions for Dis- 
posable Diaper" which issued to Kenneth B. Buell on 
January 1 4, 1 975; and U.S. Patent Application Serial No. 

35 07/715,152, allowed, "Absorbent Article With Dynamic 
Elastic Waist Feature Having A Predisposed Resilient 
Flexural Hinge", Kenneth B. Buell et al. filed June 13, 
1991 ; each of which is incorporated herein by reference. 



Figure 8 shows a cross-sectional view of an alterna- 
tive embodiment of the absorbent article 20 along the 
longitudinal center line 17. The absorbent structure 1 
45 comprises an upper acquisition layer 25, an upper sub- 
strate layer 7 to which absorbent gelling material parti- 
cles 9 are attached, a lower substrate layer 10 to which 
absorbent gelling material particles 1 2 are attached. The 
layer 5 of mixed fibrous material and absorbent gelling 
so material particles forms in this embodiment a central 
layer and is interposed between the two substrate layers 
7,10. Figure 9 shows the cross-sectional view of the 
embodiment of figure 8 along the transverse centerline 
16. As can be seen from this figure, three liquid-distrib- 
55 uting channels 40 are formed in the upper layer of 
absorbent gelling material particles 9 that are attached 
to the upper substrate 7. The upper channels 40 are pref- 
erably 1 cm in width and extend along the length of the 
absorbent structure 1 . A lower channel 42 of a width of 



40 Further embodiments of absorbent structures 
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3 cm is formed in the lower layer 12 of absorbent gelling 
material particles for liquid transport along the bottom of 
the mixed layer 5 in the direction of the longitudinal center 
line 17. 

Figure 10 shows a top view of the absorbent struc- 
ture of figures 8 and 9. The upper substrate 7 comprises 
four stripes of absorbent gelling material particles 45, the 
lower substrate 10 comprising two broader stripes 44 of 
absorbent gelling material particles. 

In the embodiment depicted in figure 1 1 , the acqui- 
sition zone 1 1 comprises a lower basis weight of absorb- 
ent gelling material particles than the storage zones 
13,13*. In this embodiment, the substrate 7 is contacting 
the core 5. An additional fibrous layer or tissue layer is 
in this case required to be placed on top of the layer of 
particles 9 to prevent contact between the skin of the 
user and the particles 9. 

Figure 12 shows an embodiment wherein the sub- 
strate 7 is wrapped around the absorbent gelling materia) 
particles 9 and is sealed to itself in doubled -over sections 
14,14'. Two chambers are formed, encasing the absorb- 
ent gelling material in the storage zones 13,13'. The 
advantage of this embodiment is that upon wetting of the 
absorbent gelling material particles in the storage zones 
1 3, 1 3', these cannot expand into the acquisition zone 1 1 
as they are restrained by the substrate 7. Hence the 
acquisition zone 1 1 remains permeable to liquid in the 
wet state of the absorbent structure. 

Figure 13 show an embodiment wherein a single 
substrate 7 is wrapped around the central mixed layer 5 
such that an integral multilayer absorbent structure 1 is 
formed. Figure 14 shows an embodiment wherein the 
layer of particles 9 is enclosed by the substrate 7. In this 
embodiment the particles 9 are confined to the space 
enclosed by the substrate 7 and cannot migrate into the 
layer 5. The laminate formed by the substrate 7 and the 
particles 9 as shown in figure 14, can be formed off line 
from the manufacturing process of an absorbent article 
and can be stored on a roll. The absorbent gelling mate- 
rial particles 9 are protected during storage and transport 
against mechanical damage by the substrate 7. Upon 
formation of the absorbent structure according to the 
invention, the laminate 3 can be unwound from the stor- 
age roll, and can be combined with the mixed layer 5. 

In all of the previously described embodiments, the 
absorbent gelling material particles in the mixed layer 
and in the laminates may be of the same chemical or 
physical structure. However, for the absorbent gelling 
material particles which are closest to the user-facing 
side 15 of the absorbent structure it is advantageous to 
use an absorbent gelling material which for instance has 
a dynamic swelling rate which is lower than the dynamic 
swelling rate of the absorbent gelling material particles 
which are located below the particles at the user-facing 
side. Alternatively, different absorbent gelling materials 
can be selected for each layer such the Gel Layer Per- 
meability values (GLP) are different. The use a multilayer 
structure comprising different types of absorbent gelling 
material particles has been described in detail in Euro- 



pean application no.'s 93305150.0 (attorney's docket 
CM 580) and 93309614.1 (attorney's docket CM643). 

In all embodiments, the different layers forming the 
absorbent structure 1 may be adhesively interconnected 
5 by open networks of adhesive, adhesive beads or spiral 
adhesive patterns for obtaining improved integrity of the 
absorbent structure. 

Detailed example of an absorbent structure 

10 

An absorbent structure according to the invention 
having a configuration similar to that shown in figure 6, 
can be made in the following way: 

An 7.8 cm x 22.4 cm (3"x 9") acquisition layer 25 is 

is formed from 5 g chemically stiffened cellulose fibers as 
manufactured by the Weyerhaeuser Paper Company, 
Columbus Mississippi . The acquisition layer 25 has a 
basis weight of 295 g/rr* and a density of 0.09g/cm3. 
For the laminate 3, the substrate 7 is formed by a 

20 high wet strength tissue of a basis weight of 22.5 g/rr£ 
as produced by Strepp, Kreuzau, Germany under refer- 
ence NCB. The dimensions of the tissue are rectangular 
and measure 44.1 cm x 10.2 cm To the tissue, two par- 
allel stripes of hot melt adhesive as manufactured by 

25 Findley, Roosendaal, the Netherlands, under reference 
H 21 27 were sprayed along the length of the tissue in an 
open pattern of a basis weight of 0.8g/m2. The width of 
the stripes (the storage zones) is 3.65 cm, the width of 
the spacing between the stripes (the acquisition zone) 

30 being 2.9 cm. 

3.3 Gram of absorbent gelling material particles as 
manufactured by Chemische Fabrik Stockhausen 
GmbH, PO Box 570, 47705 Krefeld, Germany under the 
reference SXM 1 00, were deposited onto the tissue and 

35 attached to the adhesively coated areas to form the stor- 
age zones 13,13'. The average basis weight of the 
absorbent gelling material particles in the storage zones 
13,13' amounts to 103 g/m*. 

16 g of airfelt was airlaid onto a forming screen to 

40 form a shaped homogeneous fibrous matrix of a total sur- 
face area of about 600 cm?. 8.4 Grams of absorbent gel- 
ling material particles of the same type as used in the 
laminate 3 were homogeneously mixed with the upper 
part of the fibrous matrix. The mixed layer 5 is formed by 

45 the upper part of the fibrous matrix and comprises 38 % 
by weight of the fibers comprised in the matrix. The dust- 
ing layer 10 is formed by the lower part of the fibrous 
matrix and comprises 62 % of the weight of the fibers in 
the fibrous matrix. The density of the fiber matrix (exclud- 

50 ing the absorbent gelling material particles) is about 
0.13g/cm3 

6. 1 Grams of fibers and 8.4 grams of absorbent gel- 
ling material particles are comprised in the mixed layer 
5 such that 58 % by weight of the mixed layer 5 is formed 
55 by the absorbent gelling material particles. As 3.4 grams 
of absorbent gelling material particles are comprised in 
the laminate, the total weight of the absorbent gelling 
material particles amounts to 1 93 % of the weight of the 
fibers in the mixed layer 5. 



9 



17 



EP 0 695 541 A1 



18 



The laminate 3 is placed on top of the mixed layer 
5, the absorbent gelling material particles 9 contacting 
the layer 5. The acquisition layer 25 is placed onto the 
substrate layer 7 of the laminate 3. The stacked config- 
uration is encased between a liquid pervious topsheet 
and a liquid impervious backsheet of 25 micrometers 
thickness, such as produced by BP Chemicals, Wass- 
ersburg, Germany. 

Method of making an absorbent structure 

Figure 1 5 schematically shows a process of making 
an absorbent article according to the invention. A first 
tissue 50 is unwound from a supply roll 51 . The tissue 
50 forms the user-facing side 15 of the absorbent struc- 
ture. Hotmelt adhesive is supplied from a tank 54 to a 
nozzle 53 and is sprayed as meltblown fibers by the noz- 
zle 53 in two longitudinal stripes parallel to the length 
direction of the tissue 50. Absorbent gelling material par- 
ticles are supplied from a container 58, and are blown by 
an airgun 56 through the spray of adhesive exiting from 
the nozzle 53. The absorbent particles are directed by 
the airgun 56 onto the same longitudinal parallel stripes 
of the tissue 50 as the adhesive. The adhesively coated 
absorbent gelling material particles are deposited in the 
storage zones of the substrate and form in combination 
with the tissue, the laminate 52. 

Cellulosic fibers are deposited via a chute 63 onto a 
laydown screen 62 of a rotating laydown drum 61. 
Absorbent gelling material particles are mixed into the 
airstream that carries the fibers from a storage container 
64. On the laydown drum 61, the mixed layer 73, is 
formed. The absorbent gelling material particles from the 
container 64 are introduced in the fiber stream such that 
they are predominantly located on right-hand side of the 
chute 63. Hence the fibers that are first deposited onto 
the laydown screen 62 when the laydown cavity 64 is 
rotated underneath the chute, are not mixed with absorb- 
ent gelling material particles, and form the dusting layer 

74. The absorbent element comprising the dusting layer 
74 and the mixed layer 73, is placed onto the laminate 
52. A suction device 66,68 draws the fibrous absorbent 
element 73 onto the laminate and maintains the absorb- 
ent elements in a defined position. 

In a nip formed by a pair of calender rolls 70 and 71 , 
the absorbent elements 73 are compressed to the 
desired thickness and density. From a further supply roll 

75, a pre-formed laminate 76 of the type as shown in 
figure 14, is unwound and is placed on the backsheet- 
facing side of the absorbent element 73. The use of the 
pre-formed laminate 76 is optional and can be omitted 
when only a single laminate is desired at the user-facing 
side of the absorbent structure. Alternatively, the back- 
sheet-facing laminate 76 can be made in an on-line man- 
ner similar to the way in which the laminate 52 is formed. 
Then the backsheet 78 and topsheet 80 are supplied 
from supply rolls 79 and 81 respectively, and are com- 
bined with the absorbent element 73 which now com- 
prises the backsheet-facing laminate 76, the dusting 



layer 74, the mixed layer 73 and the topsheet-facing lam- 
inate 52. The continuous band of absorbent articles is 
then cut to form individual absorbent articles in a cutting 
unit which has not been depicted in this figure. The indi- 
5 vidual absorbent articles are folded in a folding unit 83 
and are stacked, compressed and packed in a packing 
unit 85. 

By using relatively low concentrations of absorbent 
gelling material for the formation of the mixed layer on 
10 the laydown drum 61 , the absorbent gelling material par- 
ticles are retained firmly within the fibrous matrix. Loss 
of absorbent gelling material particles from the fibrous 
matrix is reduced in the process at the stages of: 

is - Laydown of the fibers and absorbent gelling parti- 
cles onto the rotating drum 61. Especially at high 
rates of formation of absorbent structures, the 
absorbent gelling material particles are subject to 
rotational forces which tend to dislocate the particles 

20 within or away from the fibrous matrix and which can 
eject the particles from the laydown cavity 64. 
- The trajectory between the laydown drum 61 and the 
calender nip formed by rolls 70,71 . Before compres- 
sion of the mixed layer, the retention of the particles 

25 in the fibrous matrix is lower than after compression. 
Hence the tendency of the particles to shift within or 
to be separated from the mixed layer is relatively 
large before calendering of the mixed layer between 
the rolls 70,71. 

30 - in the folding unit 83 and in the packing unit 85, the 
absorbent articles are subject to a relatively large 
number of movements which tend to separate the 
particles form the fibers. 

35 The use of low concentrations of absorbent gelling 
material particles in the mixed layer at the above process 
stages results in reduced loss of particles, less contam- 
ination of the process equipment and more efficient use 
of absorbent gelling material. 

40 The process for forming the absorbent article 
according to the invention has only schematically been 
described. The process steps of attachment of elastic 
elements and provision of a tape fastening system have 
been omitted. A detailed description of a process for 

45 forming a mixed layer has been described in US patent 
no.'s 4,765,780 and 4,764,325 (Angstadt). 

Claims 

so 1 . Absorbent structure comprising an upper layer and 
a lower layer, each layer comprising absorbent gel- 
ling material particles, the upper layer comprising an 
acquisition zone and a storage zone, the average 
basis weight of absorbent gelling material particles 

55 in the acquisition zone being lower than the average 
basis weight of the absorbent gelling material parti- 
cles in the storage zone, wherein the lower layer 
comprises a mixture of absorbent gelling material 
particles and fibers, 
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characterised in that the upper layer comprises a liq- 
uid-permeable substrate and a layer of absorbent 
gelling material particles attached to said substrate, 
the weight of the absorbent gelling material particles 
in the mixed lower layer being not more than 70 per- 5 
cent, preferably not more than 60 percent of the 
weight of the mixed lower layer, the combined weight 
of absorbent gelling material particles in the upper 
layer and in the mixed lower layer being at least 80 
percent, preferably at least 1 40 percent of the weight w 
of fibers in the mixed lower layer. 

2. Absorbent structure comprising an upper layer and 
a lower layer, each layer comprising absorbent gel- 
ling material particles, 15 
characterised in that the upper layer comprises a 
mixture of absorbent gelling material particles and 
fibers, the weight of the absorbent gelling materia! 
particles in the mixed upper layer being not more 
than 70 percent, preferably not more than 60 percent 20 
of the weight of the mixed upper layer, the lower layer 
comprising a substrate, the layer of absorbent gel- 
ling material particles of the lower layer being 
attached to said substrate, wherein the combined 
weight of absorbent gelling material particles in the 25 
mixed upper layer and in the lower layer is at least 

80 percent, preferably at least 140 percent of the 
weight of the fibers in the mixed upper layer. 

3. Absorbent structure according to claim 1 , the struc- 30 
ture comprising a bottom layer comprising a sub- 
strate and absorbent gelling material particles 
attached to said substrate. 

4. Absorbent structure according to claim 2, the struc- 35 
ture comprising a top layer comprising a substrate 
and absorbent gelling material particles attached to 
said substrate, the top layer comprising an acquisi- 
tion zone and a storage zone, the average basis 
weight of absorbent gelling material particles in the 40 
acquisition zone being lower than the average basis 
weight of the absorbent gelling material particles in 

the storage zone. 

5. Absorbent structure according to any of the previous 45 
claims, characterised in that a fibrous layer, substan- 
tially free of absorbent gelling material particles, is 
located adjacent and below the mixed layer. 

6. Absorbent structure according to claims 1, 3 or 4, so 
characterised in that the acquisition zone comprises 

a stripe which is substantially free of absorbent gel- 
ling material particles. 

7. Absorbent structure according to any of the previous ss 
claims, characterised in that the mixed layer com- 
prises a substantially homogeneous mixture of 
absorbent gelling material particles and fibers. 



8. Absorbent structure according to any of the previous 
claims, wherein the absorbent gelling material par- 
ticles that are attached to the substrate layer form 
an interpartically crosslinked macrostructure. 

9. Absorbent structure according to any of the previous 
claims, wherein the substrate comprises a tissue, 
the absorbent gelling material particles that are 
attached to the substrate being wrapped in said tis- 
sue. 

1 0. Absorbent structure according to any of the previous 
claims wherein the substrate is adhesively con- 
nected to the layer that is located adjacent the sub- 
strate. 

1 1 . Absorbent structure according to any of the previous 
claims, wherein the substrate enwraps the layer 
comprising the mixture of fibers and absorbent gel- 
ling material particles. 

12. Absorbent structure according to claim 1 or any of 
claims 3 to 1 1 , wherein the average basis weight of 
the absorbent gelling material in storage zone of the 
upper layer is at least 25 gAtf, preferably at least 40 

g/m2. 

1 3. Absorbent structure according to any of the previous 
claims, wherein the upper layer is covered by an 
acquisition layer . 

14. Absorbent structure according to claim 13, wherein 
the acquisition layer has a wet compressibility of at 
least 5cm3g" 1 of and a drip capacity of at least 10 

gg" 1 - 

15. Absorbent structure according to claims 2, 3 or 4, 
wherein the bottom layer comprises at least one liq- 
uid-directing channel for promotion of longitudinal 
liquid migration. 

16. Absorbent article comprising a liquid-permeable 
topsheet, a liquid-impermeable backsheet and an 
absorbent structure according to any of the previous 
claims, interposed between the topsheet and the 
backsheet. 

17. Absorbent article according to claim 16, the caliper 
of the absorbent article being below 8.4 cm (3.3 
inches) in a stack height test comprising 1 0 bi-folded 
articles. 

18. Method of making an absorbent structure the 
method comprising the steps of: 

- providing a liquid-pervious substrate and 
absorbent gelling material particles attached to 
said substrate 

- providing an airstream of fibers, 
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- introducing absorbent gelling materials into said 
airstream, 

- laying down a mixture of fibers and particles 
onto a forming screen to form a mixed layer, and 

- combining the mixed layer and the laminate to s 
form an absorbent structure according to any of 
the claims 1 to 15. 

19. Method according to claim 18, the method further 
comprising the steps of: 10 

- depositing absorbent gelling material particles 
onto the substrate and 

- attaching the particles to the substrate. 

15 

20. Method according to claim 19, wherein the absorb- 
ent gelling material paritlces are directed through a 
stream of adhesive prior to contacting the substrate 
to form adhesively coated particles, followed by 
depositing the adhesively coated particles onto the 20 
substrate. 
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